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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an 
electrophoretic marker for fluorescence detecting 
isoelectric point used for confirming the isoelectric 
point of a sample material in a fluorescence detecting 
isoelectric point electrophoresis method. 

SOLUTION: A fluorescent material-label oligopeptide for 
fluorescence detecting isoelectric point electrophoresis 
having a high isoelectric point pi is obtained by 
providing a fluorescent group-generating pigment in the 
SH group of the cysteine of oligopeptide. Since the 
oligopeptide and the fluorescent group-generating 
pigment can be bonded to each other under a mild 
condition, the number and position of a fluorescent 
material bonded to the oligopeptide are controlled and, 
accordingly, an obtained electrophoretic marker for 
fluorescence detecting isoelectric point shows a single 
sharp pi peak, has a high shift stability, and can be 
used for fluorescence capillary isoelectric point 
electrophoresis also. 
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LAIMS 



:iaim(s)] 

"laim 1] The marker for fluorescence detection isoelectric focusing characterized by being the marker for fluorescence 
Section isoelectric focusing used in fluorescence detection isoelectric focusing, and being the oligopeptide containing at 
ast one cysteine which combined fluorophore coloring matter with the sulfhydryl group. 

^lairn 2] The marker for fluorescence detection isoelectric focusing according to claim 1 with which said association is 
laracterized by being one chosen from thioester, dithio ester, and the group that consists of thioether association at least. 

]laim 3] It is the amino acid which has the radical in which said oligopeptide emits a proton and has a negative charge at 
ast. Amino acid and/of nj individual which set to Kj the acid dissociation constant of the radical which emits a proton 
id has a negative charge Or it is the amino acid which has the radical which receives a proton and has positive charge, 
he amino acid of ni individual which sets to Ki the acid dissociation constant of the radical which receives a proton and 
is positive charge is included. When referred to as Z=sigma i(ni/(l+Ki/[H+]))-sigmaj (nj/(l+ [H+]/Kj)) | When filling 
|<0.01 - Marker for fluorescence detection isoelectric focusing given in the claim of either [ which is characterized by 
jing 3<pl<10 when log ([H+]) is set to pi ] claim 1 or the either of 2. 

:iaim 4] Said oligopeptide Gly-Cys-Tyr-Lys-Arg, Gly-Cys-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr- 
yr-Lys-Lys, Gly-Cys-Tyr-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, 
ly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys- 
sp-Asp-Arg, Gly-Cys-Glu-Glu, The marker for fluorescence detection isoelectric focusing given in one claim of claims 
-3 characterized by being at least one chosen from the group which consists of Gly-Cys-Asp-Asp-Asp. 
]!laim 5] Said fluorophore coloring matter is a rhodamine and a fluorescein. Marker for fluorescence detection isoelectric 
)cusing given in one claim of claims 1-4 characterized by being fluorophore coloring matter chosen from the group 
hich consists of cyanine, the India cyanine, the India carbocyanine, the pyronin, RUSHIFA yellow, quinacrine, squaric 
;id, a coumarin, fluoro ANSE nil maleimide, and an anthracene. 

Ulaim 6] The marker for fluorescence detection isoelectric focusing given in one claim of claims 1-5 to which said 
uorescence detection isoelectric focusing is characterized by being fluorescence detection capillary tube isoelectric 
)cusing. 

Ulaim 7] Gly-Cys-Glu-Tyr-Tyr-Lys-Lys which combined fluorophore coloring matter with the sulfhydryl group of a 
/steine, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu- 
us, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu from - becoming 
larker kit for fluorescence detection isoelectric focusing. 

Ulaim 8] Gly-Cys-Tyr-Lys-Arg which combined fluorophore coloring matter with the sulfhydryl group of a cysteine, 
rly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, 
Hy-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys- 
,sp-Asp-Arg, and Gly-Cys-Glu-Glu from — becoming marker kit for fluorescence detection isoelectric focusing. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

^ield of the Invention] This invention relates to the marker for fluorescence detection isoelectric focusing and marker kit 

'hich are used in fluorescence detection isoelectric focusing. 

)002] 

Description of the Prior Art] If the particle which has a charge on the surface of a molecule is made to float to an 
lectrolytic solution and a current is passed The phenomenon which a particle moves toward the direction of each 
lectrification and objection is observed by Picton, H., and Linder and S.E. in 1892. Since, Since the phenomenon of 
lectrophoresis comes to be used as a means of the separation analysis of the matter and Tiselius completes equipment in 
937, the application side has been quickly expanded to today. 

3003] In pH of the value which has each amphoteric electrolyte after developing the ampholine Vesterberg, O., and 
/hose Svensson and H. are synthetic amphoteric electrolytes in 1966 to general electrophoresis using the difference of 
le electrification condition in a certain specific pH, the net charge became zero and isoelectric focusing using the 
henomenon which stops migrating was established. 

3004] The value of pH from which net charge serves as zero here is called isoelectric point of the matter. In isoelectric 
Dcusing, in pH inclination formed in the support for migration, a sample is condensed by the location equal to the 
;oelectric point, and stands it still. 

3005] Thus, since a sample is condensed in focus and separated, it is used for separation and analysis of the matter as an 
lectrophoresis method with very high separability. 

3006] Moreover, since the capillary electrophoresis which performs electrophoresis in the capillary tube (capillary tube) 

lade in the fused silica the bore of 5-100 micrometers and whose die length are 30-100cm is devised and it has high 

eparability by the minute amount test sample for chemical analysis in recent years, it has been applied not only to protein 

•ut to separation and analysis of inorganic ion, and a low molecular weight compound and a nucleic acid. 

0007] Moreover, the attempt which quantifies concentration is also made by equipping the end of a capillary tube with a 

etector and detecting the separated sample component. 

0008] 

Problem(s) to be Solved by the Invention] As the detection approach, it is mainly irradiating ultraviolet radiation or the 
ight conventionally, and the approach (the ultraviolet visible detecting method) of detecting from change of the quantity 
>f light by those light being absorbed by the sample component is common. 

0009] As the still high sensitivity detection approach, the indicator of the test sample for chemical analysis is beforehand 
arried out with a fluorescent material, light is irradiated at the separated sample component and the detection approach 
the fluorescence detecting method) which quantifies concentration can be considered by detecting the fluorescence 
mitted. 

0010] For this reason, in carrying out the indicator of the test sample for chemical analysis with a fluorescent material 
A/hen a test sample for chemical analysis is protein, the technique of combining the proteinic amino group and a proteinic 
luorescent material chemically as a fluorescent material which is common, for example, is combined with the amino 
;roup Fluorescein isothiocyanate () [ fluorescein ] isothiocyanate, FITC, tetramethylrhodamine isothiocyanate 
tetramethylrhodamine isothiocyanate, TRITC), etc. are known (the Ono ****, Yuichi Kanaoka, and Fumio Sakiyama - 
he Maeda ****) Proteinic chemical modification (below), Japan Scientific Societies Press, 1981. 
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0011] On the other hand, quantification becomes sufficiently possible about the sample component separated by this 
luorescence detecting method also in the above-mentioned capillary tube isoelectric focusing, and the possibility as a 
>roteinic super-high sensibility analysis technique is high by that high separability and detection sensitivity. 
0012] However, in isoelectric focusing, since the isoelectric point (pi) is presumed from the static position in the inside 
)f the support for migration of the separated sample, it is required to clarify pH inclination formed in the support for 
nigration, and the standard marker for it is needed. 

0013] A this object sake, for example, protein whose pi is clear from the former for example, trypsinogen (pl=9.30) and 
entile lectin (8.00 pl=7.80, 8.20) -- Homo sapiens hemoglobin C (pl=7.50), Homo sapiens hemoglobin A (pl=7.10), A 
lorse myoglobin (pl=7.00), Homo sapiens carbo nick anhydrase (pl=6.50), Cow carbo nick anhydrase (pl=6.00), beta 
actoglobulin B (pl=5.10), Since the fluorescence emitted from these protein itself is very feeble, it is very difficult to use 
: phycocyanin (pl=4.65), amyloglucosidase (pl=3.50), etc. as the above-mentioned marker as it is. 
0014] Then, the approach of carrying out the indicator of the protein with which above pi is clear as one approach with a 
uitable fluorescent material is considered to be the need. 

0015] However, since the number and its dissociation condition of the amino group of N-end in protein and the amino 
;roup of a lysine side chain become the big factor which determines proteinic pi (the ******** experiment lecture 2, 
>roteinic chemistry (above), the Japanese Biochemical Society, 1987), if the general indicator approach which carries out 
:hemical bond qualification of the proteinic amino group with a fluorescent material is used, the own isoelectric point of 
)rotein will change a lot. 

0016] Furthermore, although the number and location of a fluorescence marker to combine serve as unspecified and it is 
me protein as a result since many amino acid in which a fluorescence marker and a reaction are possible exists in protein 
>ince it becomes the mixture in which two or more pl(s) are shown (Flatmark, T., Vesterberg, O., Acta Chem. Scand., 20, 
.497-1503, 1966), There is a problem that it becomes difficult to make clear to accuracy pH inclination formed into the 
;upport for migration. 

0017] Furthermore, proteinic tertiary structure changes with fluorescent material indicators (224 Williamson, A.R., 
Creth, H.W., Ann.N.Y.Acad.Sci., 209,211- 1973), and own chemical stability of protein worsens. This poses a problem in 
espect of the preservation stability as a marker. 

0018] Therefore, in fluorescence detection isoelectric focusing, pi cannot use beforehand what carried out the indicator 
o the clear protein which exists conventionally with the fluorescent material as a marker. 

0019] this invention person etc. inquires wholeheartedly in order to solve the above-mentioned trouble, the oligopeptide 
;ontaining a cysteine with fluorophore coloring matter shows pi peculiar to a single, and covers the range of pi value 
3<pl<10) big moreover, and he finds out excelling also in preservation stability further, and came to complete this 
nvention. 
0020] 

Means for Solving the Problem] In fluorescence detection isoelectric focusing, in order that this invention may make 
;lear to accuracy pH inclination formed into the support for migration, by choosing suitable oligopeptide and carrying out 
in indicator with a still more suitable fluorescent material, it shows uniform pi and relates to the marker for fluorescence 
ietection isoelectric focusing moreover characterized by preservation stability being high. 

0021] That is, this invention is a marker for fluorescence detection isoelectric focusing used in fluorescence detection 
soelectric focusing, and relates to the marker for fluorescence detection isoelectric focusing characterized by being the 
oligopeptide containing the cysteine which combined fluorophore coloring matter. The marker for fluorescence detection 
soelectric focusing characterized by for this invention being a marker for fluorescence detection isoelectric focusing used 
n fluorescence detection isoelectric focusing, and being the oligopeptide containing at least one cysteine which combined 
luorophore coloring matter with the sulfhydryl group is offered in more detail. 

0022] Moreover, this invention offers the marker for fluorescence detection isoelectric focusing with which said 
association is characterized by being one chosen from thioester, dithio ester, and the group that consists of thioether 
association at least. 

[0023] Furthermore, this invention is amino acid which has the radical in which said oligopeptide emits a proton and has 
a negative charge at least. Amino acid and/of nj individual which set to Kj the acid dissociation constant of the radical 
which emits a proton and has a negative charge Or it is the amino acid which has the radical which receives a proton and 
has positive charge. The amino acid of ni individual which sets to Ki the acid dissociation constant of the radical which 
receives a proton and has positive charge is included. When referred to as Z=sigma i(ni/(i+Ki/[H+]))-sigmaj (nj/(l+ 
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H+]/Kj)) | When filling Z|<0.01 - When log ([H+]) is set to pi, it is offering the marker for fluorescence detection 
soelectric focusing characterized by being 3<pl<10. 

0024] Said oligopeptide this invention Moreover, Gly-Cys-Tyr-Lys-Arg, Gly-Cys-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Lys- 
,ys, Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Tyr-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, 
jly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys- 
}lu-Glu-His, Gly-Cys-Asp-Asp-Arg, Gly-Cys-Glu-Glu or Gly-Cys-Asp-Asp-Asp, and the marker for fluorescence 
letection isoelectric focusing that crawls and is characterized by being the combination of shoes are offered. 
0025] Furthermore, for this invention, said fluorophore coloring matter is a rhodamine and a fluorescein. It is offering 
he marker for fluorescence detection isoelectric focusing characterized by being fluorophore coloring matter chosen from 
he group which consists of cyanine, the India cyanine, the India carbocyanine, the pyronin, RUSHIFA yellow, 
[uinacrine, squaric acid, a coumarin, fluoro ANSE nil maleimide, and an anthracene. 

0026] Moreover, this invention offers the marker for fluorescence detection isoelectric focusing with which said 
luorescence detection isoelectric focusing is characterized by being fluorescence detection capillary tube isoelectric 
ocusing. 

0027] Furthermore, this invention combined fluorophore coloring matter with the sulfhydryl group of a cysteine. Gly- 
:ys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu- 
Vrg, Gly-Cys-Glu-His, The marker kit for fluorescence detection isoelectric focusing which consists of Gly-Cys-Asp- 
Vsp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu is offered. 

0028] Gly-Cys-Tyr-Lys-Arg moreover, this invention combined fluorophore coloring matter with the sulfhydryl group 
»f a cysteine - Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys- 
jlu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu- 
iis, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu from — the becoming marker kit for fluorescence detection isoelectric 
ocusing is offered. 

0029] Hereafter, it is based on the gestalt of operation and this invention is explained. 
0030] 

Embodiment of the Invention] 

Oligopeptide) Especially in this invention, oligopeptide is used from various ampholite usable as a marker. In isoelectric 
ocusing, as a sample usually used, the thing of a principal component has much protein etc., therefore it is because it is 
lesirable to use the oligopeptide which consists of same dissociable group in order to check pi value of this sample. 
0031] However, when oligopeptide is a thing containing not much many amino acid, in case a radical including 
luorophore is combined, existence of two or more reacting points, mixture of the by-product by the reaction condition. 
;tc. may be produced, a sharp peak with the single marker acquired in this case will be given, and it is not desirable. 
0032] Therefore, in this invention, what is necessary is just the oligopeptide which has sufficient amino acid radical for 
here to be especially no limit in the number of the amino acid which forms oligopeptide, and show the target pi. 
0033] The oligopeptide which consists of amino acid as an amphoteric compound has various acidic groups, a basic 
;roup and an amino terminal amino group, and a C terminal carboxyl group as an acid-base dissociable group. For 
example, as an amino acid radical which has an acidic group, it is an aspartic acid, glutamic acid, a cysteine, a thyrosin. 
:tc, and they are a lysine, an arginine, a histidine, etc. as an amino acid radical which has a basic group. 
0034] Oligopeptide shows a specific number of charges in a certain pH with these acid-base dissociable groups. 
Therefore, the number of charges as the whole oligopeptide is able to calculate from the class and number of these acid- 
)ase dissociable groups. 

0035] For example, it becomes possible to presume the number of charges (Z) as the whole oligopeptide by the 
Allowing formula. 

0036] The amino acid of nj individual which is the amino acid which has the radical which emits a proton and has a 
legative charge here, and sets to Kj the acid dissociation constant of the radical which emits a proton and has a negative 
;harge, The total number of charges (Z) of the oligopeptide containing the amino acid of ni individual which is the amino 
icid which has the radical which receives a proton and has positive charge, and sets to Ki the acid dissociation constant of 
.he radical which receives a proton and has positive charge It is given by Z=sigma i(ni/(l+Ki/[H+]))-sigmaj (nj/(l + 
;H+]/Kj)) (486 a chemical field, 36,470- 1982). 

1)037] Furthermore, in this formula, -log([H+]) -pH in Z= 0 serves as the isoelectric point pi of that oligopeptide. 
1)038] Therefore, it becomes possible by using this formula to choose an amino acid radical required for the oligopeptide 
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✓hich shows pi used as the object. Moreover, it is required for the variation of a charge to change of pH [ in / about the 
onvergency to the isoelectric point / the isoelectric point of a peptide ] and dZ/dpH to be large (1484 1479- Shimura, K., 
nd Kasai, K., Electrophoresis, 16, 1995). In order for a dZ/dpH value to become large, it is necessary for a dissociable 
;roup with the electric dissociation exponent value near the value of the isoelectric point of the peptide to exist. 
0039] Under the present circumstances, it reacts to the halo acetyl derivative of a fluorochrome or a maleimide 
derivative, and very alternative and high yield, and a labeled compound is generated. As an approach of combining the 
adical which furthermore contains fluorophore, when combining with the sulfhydryl group of the cysteine of this 
oligopeptide, basic dissociation by the amino terminal amino group will also be demonstrated, and the convergent good 
adicator peptide which has pi before and after pH7.6 which is electric dissociation exponent of the amino terminal amino 
;roup will be obtained. 

0040] In order to enable this presumption and to choose a required amino acid radical, as an electric dissociation 
xponent which the dissociable group of the above-mentioned acid-base nature has For example, alpha-carboxyl (C 
^rminal) (3.6), beta-carboxyl (Asp) (3.95), gamma-carboxyl (Glu) (4.45), an imidazole (His) (6.45), alpha-amino (amino 
^rminal) (7.6), a thiol (Cys) (8.5), phenol nature hydroxy (Tyr) (9.8), epsilon-amino (Lys) (10.2), a GUANIJIUMU 
adical (Arg) (12.5), etc. are usable. 

0041] For example, in order to make pi small, to choose an aspartic acid or glutamic acid and to enlarge pi, the thing 
vhich choose an arginine or a lysine and for which alpha-amino group is made free is also still more possible. What is 
lecessary is similarly, just to choose a thyrosin and a histidine, in order to carry out pi among them. 
0042] Especially in this invention, it is three or more as range of pi, and 1 1 or less thing is desirable. It is three or more 
urther especially especially as range of pi, and ten or less thing is desirable. 

0043] Furthermore, in this invention, it is not restricted especially about the synthetic approach of the oligopeptide 
ontaining the amino acid chosen desirably. The composition (the foundation of peptide synthesis, such as a liquid phase 
>rocess and a solid phase technique, an experiment, Nobuo Izumiya, Tetsuo Kato, the Aoyagi ****, the near Michinori 
vork, Maruzen 1985) by the general synthetic approach or composition by the automatic composition approach is 
)referably usable. 

0044] Moreover, in this invention, a required amino acid radical exists, and if a labile point is still more controllable, the 
ill or a part is suitably usable [ the oligopeptide containing at least one cysteine of the natural product origin ]. 
Jpecifically, oxytocin, vasopressin, the oligopeptide of the vasotocin origin, and the oligopeptide of the somatostatin 
>rigin are mentioned. 

0045] It is also possible to compound the oligopeptide which combines an amino acid radical still more nearly required 
or the oligopeptide of the natural product origin by chemosynthesis, and has a desirable amino acid radical. Under the 
>resent circumstances, there is especially no limit in the number of cysteines, or the array location of a cysteine. 
0046] (Fluorophore) What is necessary is not to be restricted especially about usable fluorophore's class, but just to 
nclude the fluorescence coloring matter generally known in this invention. 

0047] For example, a rhodamine, a fluorescein What is necessary is just cyanine, the India cyanine, the India 
:arbocyanine, the pyronin, RUSHIFA yellow, quinacrine, squaric acid, a coumarin, fluoro ANSE nil maleimide, etc. In 
his invention, a rhodamine, cyanine dye, etc. are especially desirable and it is usable. 

0048] It is desirable to introduce rhodamine fluorophore (Handbook of Fluorescent Probes and Research Chemicals, 5th 
edition MOLECULAR PROBES, INC., 1992) especially in this invention. 

0049] This rhodamine fluorophore has the fluorescence which has absorption maximum (molar extinction coefficient 
>3,000) in 556nm in a methanol, and makes 576nm the maximum. 

0050] Furthermore in this invention, there is an aromatic heterocyclic compound or polycyclic aromatic hydrocarbon as 
isable fluorophore suitably (for example, fluorescence phosphorimetry, Taiji Nishikawa, Keizo Hiraki work, 
CYORITSU SHUPPAN, 1989 reference). For example, those derivatives, such as an anthracene, naphthalene, a 
)henanthrene, a quinoline, a pyrene, and perylene, are especially suitably usable. It becomes such hydrocarbon 
luorophores combinable with oligopeptide suitably by preparing a suitable joint radical. 
0051] (Joint radical) In this invention, there is especially no limit in the class of joint radical which combines a 
luorophore radical and the sulfhydryl group of the cysteine of oligopeptide. The radical which contains fluorophore 
hrough a joint radical may combine with said sulfhydryl group, and may join together through a suitable joint radical. 
*0052] In this case, it is desirable that a radical including fluorophore combines with said sulfhydryl group by for 
example, thioester association, the dithio ester bond, thioether association (sulfide association), etc. Especially in this 
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wention, thioether association is desirable. 

3053] The introductory approach of a (fluorophore dye base)-(joint radical)-S-cysteine joint radical does not have 
specially a limit. When the radical containing fluorophore coloring matter has a halogenation methyl group (for 
xample, an iodine methyl group, -CH2I), an activity ester group, an acid chloride, an acid anhydride, a maleimide 
idical, etc., these active groups and reactions are possible for it, and 2 functionality radical in which the sulfhydryl group 
f a cysteine and a reaction are still more possible is desirable. 

3054] For example, when a rhodamine fluorophore radical has an acid-chloride radical (for example, coloring matter- 
02C1) Thioamide association (coloring matter-S02NH(CH2)2NH2) is first formed by the reaction with diamine (for 
xample, ethylenedi amine). Making it react with monoiodoacetic acid N-malic acid imide ester furthermore, coloring 
iatter-S02NH(CH2)2NHCOCH2I obtained reacts with the sulfhydryl group of the cysteine of oligopeptide selectively 
asily, and forms thioether association. 

3055] Coloring matter - An S02NH(CH2)2NHCOCH2-S-cysteine book reaction can be carried out on mild conditions, 
nd does not give change to other oligopeptide parts and fluorochrome sections. 

3056] Furthermore, since a reaction is made possible only at said sulfhydryl group when two or more labile points are in 
ligopeptide, selection of a reaction condition, a reaction reagent, etc. is possible. Since this selection is enabled, the 
ichnique of general organic synthesis is suitably usable. 

3057] For example, if required, it is one of the desirable technique to protect beforehand other reactant substituents (for 
xample, the amino group, a phenolic group, etc.). 

3058] In this invention, the purity and preservation stability of the acquired marker for fluorescence detection capillary 
abe isoelectric focusing can be checked with isoelectric focusing. 

0059] If still more nearly required, it can refine simple using high performance chromatography. Efficient separation 
•urification is attained by using an opposite phase system column, especially the bulking agent to which the chemical 
»ond of the octadecyl radical was carried out in that case. It is usable wavelength suitable [ 280nm ] for detection. 
0060] (pi measurement) In this invention, it is measurable pi of the marker for fluorescence isoelectric focusing 
•erforming isoelectric focusing, and measuring mobility with the commercial marker for isoelectric focusing, or by 
neasuring directly pH of the migration location of an indicator peptide. 

0061] Slab (plane) gel electrofocusing which uses polyacrylamide as a base material is desirable, and isoelectric focusing 
5 usable (Righetti, P.G., Isoelectric Focusing:Theory, Methodology and Applications, Elsevier, Amsterdam, 1983 
eference). 

0062] The detection by the dyeing approach is suitably usable in a general approach (for example, Coomassie Brilliant 
Slue-R250 dyeing). 

0063] Furthermore, the detection by fluorometry is suitably usable in a general approach, for example, the approach by 
he densitometer, (for example, the Shimadzu make, Shimazu two-wave premature start spot scanning densitometer 
:S9300PC). 

0064] (Capillary tube isoelectric focusing) There is especially no limit in the equipment for capillary tube isoelectric 
ocusing which can use the indicator oligopeptide concerning this invention as a marker. 

0065] Generally, with capillary tube isoelectric-focusing equipment, the peptide which carried out the indicator of the 
luorescent material is condensed by the location of pH formed in the support for migration according to each pi, and 
tands it still. Furthermore, these locations may be checked by detecting the fluorescence generated by excitation light 
;xposure. 

0066] In this invention, although especially the excitation light source is not restricted, especially its activity of the laser 
vhich enables the stable optical exposure is desirable. 

0067] For example, in this invention, helium neon laser is suitably usable as an excitation light to the rhodamine coloring 
natter which is fluorophore. 

0068] The gradient of pH formed in the support for migration by the fluorescence detector formed in the end of a 
:apillary tube can be checked. 

0069] As explained in the top, the marker for fluorescence detection isoelectric focusing of this invention is compounded 
)y combining the radical which has the fluorophore of oligopeptide, and has stability uniform [ pi ] and high moreover, 
rherefore, in fluorescence detection isoelectric point migration, it becomes a marker for the high sensitivity analysis at 
he time of checking the isoelectric point of the sample matter which migrated based on the gradient of pH formed in the 
;upport for migration. 
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0070] Therefore, the marker for fluorescence detection isoelectric focusing of this invention becomes usable also to the 
apillary tube isoelectric point migration approach. 

0071] Hereafter, although this invention is explained still more concretely based on an example, this invention is not 
imited to the following examples, unless the summary is exceeded. 

0072] (Marker kit for fluorescence detection isoelectric focusing) As explanation was given [ above-mentioned ], 
►ligopeptide usable to the marker for fluorescence isoelectric focusing concerning this invention combines [ choose 
imely and ] and is usable. 

0073] That is, the marker concerning this invention shows the good focus nature which is what shows good coincidence 
>f rear-spring-supporter calculated value and an actual measurement as pi to the range of 3-10 (specifically mentioned to 
. table 1). Furthermore, the marker concerning this invention is the oligopeptide of low molecular weight, and even if it 
ioubles two or more sets of them and uses it under various isoelectric-focusing conditions, the focusing of it is 
ndependently carried out to each pi value, respectively. Based on the above-mentioned table 1, the suitable thing for 
vhich number selection is made becomes possible about the marker concerning this invention which is in within the 
imits to specifically use as a marker as the above-mentioned combination. 

0074] for example, the number shown in a table 1 — ten kinds of combination (Gly-Cys-Glu-Tyr-Tyr-Lys-Lys) of 6, 7, 8, 
', 10, 11, 12, 13, 14, and 15 Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu- 
Vrg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu 
re one example of a desirable kit. These cover pi of the large range and the pi also serves as abbreviation regular 
ntervals. 

0075] moreover - the same - 12 kinds of combination (Gly-Cys-Tyr-Lys-Arg) of 1, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14, and 

.5 Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His- 

Vrg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly- 

Zys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu are also one example of a desirable kit. 

0076] 

Example] 

Composition of the marker for fluorescence detection isoelectric focusing) 

1) Gly-Cys-Tyr-Lys-Arg, Gly-Cys-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys- 
Tyr-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, 
jly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, Gly- 
^ys-Glu-Glu, preparation of Gly-Cys-Asp- Asp-Asp. 

0077] a peptide - the peptide automatic synthesizer unit made from Applied Biosystems « Boc — it compounded based 
>n law (see the new chemistry experiment lecture 1, protein VI, the edited by Japanese Biochemical Society, and 1992), 
ind the high-speed liquid chromatograph refined the obtained oligopeptide. The conditions used for the high-speed liquid 
:hromatograph are column [ by YMC CO., LTD. ] S-5,120A. The rate of flow used a part for /, and 20ml detection 
vavelength for 220nm and a mobile phase on the following gradient / 80-minute conditions with -0.1% trifluoroacetic 
icid of acetonitrile inclination using ODS (30mm bore x250mm overall length). 
0078] 

Oligopeptide HPLC mobile phase inclination conditions Gly-Cys-Tyr- 

.ys-Arg 3%- 23%Gly-Cys-Tyr-Lys-Lys 4.5% - 24.5%Gly-Cys-Tyr-Tyr-Lys-Lys 2.5% - 22.5%Gly-Cys-Tyr-Tyr-Tyr- 
.ys-Lys 1%- 19%Gly-Cys-Tyr-Lys 3.7% - 23.7%Gly-Cys-Glu-Tyr-Tyr-Lys-Lys 2.3% - 22.3%Gly-Cys-Glu-His-His- 
iis-Arg 1%- 18%Gly-Cys-Glu-His-ArgO%-5%Gly-Cys-Glu-His-His0.1%- 10%Gly-Cys-Glu-Arg 1%- 10%Gly-Cys- 
31u-HisO%- 5%Gly-Cys-Asp-Asp-His-His 1%- 15%Gly-Cys-Glu-Glu-His 1%- 13%Gly-Cys-Asp-Asp-Arg 1% - 18,5% 

31y-Cys-Glu-Glu 1%- 19%Gly-Cys-Asp-Asp-Asp 0.5%- 10% 

0079] (2) Preparation of lisamine rhodamine B (LRB) iodoacetamide (Alexander, H., Lewis, A.S., and Ram, R.C., 
f.Medicinal Chem., 1976, Vol 19, 1279-1283) 

a) The lOmg lisamine rhodamine B sulfonyl chloride (structure is shown made in [ molecular PUROBUSU ] the U.S. 
ind in the following) dissolved in 0.3ml dimethylformamide at mixture (preparation ethylenediamine 104mg of a LRB 
imine and dimethylformamide 0.4ml) was dropped, and it was made to react at a dark place room temperature for 1 hour. 

0080] 

"Formula 1] 
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so 2 a 



)081] After carrying out evaporation to dryness of the reaction mixture under reduced pressure, it dissolved in 2ml of 
>rmic-acid solutions 20%*acetonitrile-l%, and the whole-quantity style was carried out to Dowex-1 (HI mold) 1ml 
olumn which equilibrated with the formic-acid solution 20% acetonitrile-1%, and bypassing fractions were collected, 
vaporation to dryness was carried out under reduced pressure, and it considered as the crude material of a LRB amine, 
pectrometry determined the concentration, having dissolved this in acetonitrile 0.4ml and 1.6ml (pH7.5) of 0.1M sodium 
hosphate buffer solutions, and having used the molar extinction coefficient in 570nm as 93,000. It applied to the 
pposite phase chromatograph column (TOSOH ODS-80Ts, the diameter of 4.6mm, die length of 25cm) which 
quilibrated LRB amine crude-material 150nmol with the trifluoroacetic acid solution 25% acetonitrile-0.1%, and it was 
luted over 30 minutes, having applied the concentration straight-line inclination of 25-55% of acetonitrile, and detected 
y acting as the monitor of the 280nm absorption. The biggest peak was isolated preparatively (127nmol) and it used for 
le following actuation as a purification LRB amine. 

3082] (b) it hardened by drying under reduced pressure of the fraction prepared by iodine acetylation (a) of a LRB 
mine, and it dissolved in 88micro of 1:4 mixed liquor 1 of an acetonitrile and the 0.1M sodium phosphate buffer solution 
pH7.5) after that, 12micro of dimethylformamide solutions 1 of lOmM monoiodoacetic acid N-malic acid imide ester 
/as added to this, and it was made to react at a room temperature for 1 hour It applied to the opposite phase 
hromatograph on the same conditions which explained the whole quantity of reaction mixture by (a), the eluted main 
eak was isolated preparatively as LRB-iodoacetamide (70nmol), and it used for the indicator of a peptide. The structure 
f LRB-iodoacetamide was shown below. 
3083] 

Formula 2] 





SOt 

\ 





0084] (3) The column solution containing purification coloring matter (LRB-iodoacetamide) 25nmol prepared with the 
ndicator (2) of a peptide was hardened by drying in the test tube, and it dissolved in acetonitrile 20microl after that. 
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Omicro (concentration 5mM, 50nmol) of peptide water solutions 1 and the buffer solution (0.1 M Na-Pi, 5mM EDTA, 
H7.5) which were prepared by (1) were added to this, and it was made to react to it at a room temperature in a dark place 
vernight. reaction mixture was applied to the opposite phase chromatograph column (TOSOH ODS-80Ts, the diameter 
f 4.6mm, die length of 25cm) which equilibrated with the trifluoroacetic acid solution 25% acetonitrile-0.1%, and the 
idicator peptide was eluted in the 1ml rate of flow for/, having applied the concentration straight-line inclination of 25- 
5% of acetonitrile over 30 minutes — it isolated preparatively. Detection was performed by 280nm absorption. The yield 
f an indicator peptide was 80%. The concentration of an indicator peptide set the molar extinction coefficient in 570nm 
) 93,000, and determined it by spectrometry. The structure of oligopeptide Gly-Cys-Glu-Tyr-Tyr-Lys-Lys by which the 
idicator was carried out to below is shown. 
3085] 

Formula 3] 




-Lys-OH 



0086] Gly-Cys-Tyr-Lys, (pi of a fluorescent material indicator peptide) Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu- 
lis-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp- 
lis-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, Gly-Cys-Glu-Glu, and the above-mentioned fluorescent material 
idicator oligopeptide of Gly-Cys-Asp-Asp-Asp Ampholine PAG Plate (pH 3.5-9.5, Pharmacia Biotech K.K. make) (5% 
1 — ) Isoelectric focusing was performed using 3%C, 24.5mmxl 10mm magnitude, and 1mm thickness, and mobility with 
ne commercial marker for isoelectric focusing (pi calibration kit 3-10, Pharmacia Biotech K.K. make) was measured. 
0087] After migration conditions started electrophoresis on the electrical potential difference of 300V, they increased the 
lectrical potential difference to 1,500V after 30 minutes, and performed migration for 50 minutes. 
0088] A photograph was taken after migration termination by irradiating ultraviolet rays through an orange filter about 
luorescent material indicator oligopeptide, and the migration location was checked. 

0089] Then, in order to know the migration location of the commercial marker for isoelectric focusing, page blue 83 
tain solution (CBB-R250, the first chemicals company make) dyed gel. 

0090] The migration location was checked by removing the background in the water solution of a methanol and an acetic 
cid after dyeing. 

0091] Moreover, about the above-mentioned fluorescent material indicator oligopeptide of Gly-Cys-Tyr-Lys-Arg, Gly- 
]ys-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Lys-Lys, and Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, pi was measured by the following 
approaches, and ****** was determined. 

0092] That is, the 1x50x1 15mm polyacrylamide gel (4.2%T, 4.8%C) included by 1/16 dilution of an undiluted solution 
is a carrier ampholite for pH inclination formation on a 1x65x125mm synthetic silica plate by making Pharmalyte 8-10.5 
>y Pharmacia Biotech K.K. into final concentration was produced, the silica plate with which gel rode — constant 
emperature — in order to place on the level cooling plate made to circulate through water and to avoid the effect of the 
:arbon dioxide gas in air, electrophoresis was performed all over the glove compartment which filled nitrogen gas. 
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''ocusing was carried out on the electrical potential difference of about 100 V/cm until the sample which placed the 
lectrode along with the short piece, added each about 0.5 peptide nmol on the gel front face with a location of 1cm from 
le cathode and anode plate side as a sample, and was added eventually carried out focusing to one place (about 2 hours), 
vfter focusing was completed, the temperature of the water through which it circulates to a gel cooling plate was adjusted 

0 that the temperature of gel might become 25 degrees C in the condition [ having applied the electrical potential 
ifference ], and pH on the front face of gel was measured at 1cm spacing in accordance with pH inclination. The 
4ETOXYpH meter (HM-17MX mold) by Toa Electronics, Ltd. was used for the temperature of gel, and measurement of 
H. pH was plotted to the location of gel, pH inclination in gel was searched for, and the isoelectric point of each 
luorescent-labeling oligopeptide was determined from the focusing location of fluorescent material indicator 
ligopeptide. 

3093] The migration image of the marker for isoelectric focusing of the obtained fluorescent material indicator 
ligopeptide and marketing was shown in drawing 1 . 

0094] What compared the calculated value based on pi and the formula (1) of each fluorophore indicator oligopeptide 
/hich were obtained was summarized in a table 1 . 
0095] 
A table 1) 

1 actual measurement and calculated value = =~—~~— =================—=—= number Structure 

Calculated value Actual measurement 1 Gly-Cys-Tyr-Lys-Arg 10.02 9.002 Gly-Cys-Tyr- 

.ys-Lys 9.76 8.983 Gly-Cys-Tyr-Tyr-Lys-Lys 9.52 8.914 Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys 9.36 8.855 Gly-Cys-Tyr-Lys 
,62 8.306 Gly-Cys-Glu-Tyr-Tyr-Lys-Lys 8.46 8.367 Gly-Cys-Glu-His-His-His-Arg 7.34 7.678 Gly-Cys-Glu-His-Arg 
.04 7.249 Gly-Cys-Glu-His-His 6.42 6.7110 Gly-Cys-Glu-Arg 6.066.0411 Gly-Cys-Glu-His 5.48 5.6012 Gly-Cys-Asp- 
Vsp-His-His 5.24 5.3413 Gly-Cys-Glu-Glu-His 4.54 4.3514 Gly-Cys-Asp-Asp-Arg 4.16 4.1015 Gly-Cys-Glu-Glu3.82 
-.5916 Gly-Cys-Asp-Asp-Asp 3.38 <3.50(*) = Since the migration location of 

-================—=-==—--=====(*) fluorescent-labeling oligopeptide had crossed the range of the mobility 

>f the used commercial marker for isoelectric focusing (pi 9.30-3.50), an actual measurement was not able to be obtained. 

0096] (Fluorescence detection capillary tube isoelectric focusing) Fluorescence detection capillary tube isoelectric 
ocusing performed separation and detection for the obtained fluorescent material indicator oligopeptide (Hjerten, S., 
ourn al of Chromatography, 347, 191-198, 1985). The dissolution silica capillary tube (GL Sciences make) with the bore 
>f 0.05mm which performed coating processing for the inner surface by polyacrylamide, an outer diameter [ of 
>. 375mm ], and an overall length of 22cm was filled with Dilution Pharmalyte (pH 3-10, Pharmacia Biotech K.K. make) 
\5 times, and it introduced by pouring the 25 time dilution Pharmalyte (pH 3-10) solution containing the oligopeptide 
Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Ixl0-8M) obtained from the anode plate the account of a top for 1 minute with the 
lydrostatic pressure of 5cm of fall. 

0097] 20mM phosphoric acid was used as an anolyte, NaOH of 20mM(s) was used as a catholyte, the two-electrodes tub 
vas made into the same height, and focusing was carried out by 500 V/cm for 5 minutes. Adding the electric field of 500 
//cm, by making an anode plate tub high 5cm to a cathode tub, it was moved to the cathode side and the marker which 
:arried out focusing performed fluorescence detection by laser excitation from the cathode edge in the location of 2cm. 
0098] Excitation of a fluorescent material is helium neon laser (the wavelength of 543. 5nm, and the output of lmW). 
vlodel; It carries out using 05-LGR-151-S and MERESU griot company make. The band pass filter after condensing the 
generated fluorescence with a 40 times as many objective lens as this (590nm) It measured with the photo-multiplier 
model; R1387, Hamamatsu Photonics make) through 30nm bandwidth, model;DIF-BP -3, and the Optical Coatings 
apan make, and the measurement result was analyzed using the integrator (model;CR4A, Shimadzu Corp. make). 
0099] The obtained result was shown in drawin g 2 . 

0100] According to the above result, fluorescent material indicator oligopeptide is obtained by including fluorophore 
;oloring matter in oligopeptide by this invention. Under the present circumstances, the oligopeptide containing the 
luorophore coloring matter which oligopeptide and fluorophore can also pinpoint the number and location of a 
luorescent material which are further combined with oligopeptide, without doing a failure to oligopeptide and a 
luorescent material since it may be combined under mild conditions, and is obtained will have extremely stable uniform 
iingle pi. Therefore, the marker for fluorescence detection capillary tube isoelectric focusing acquired in this invention 
becomes usable as a marker at the time of presuming the isoelectric point of the sample matter. 
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3101] 

Effect of the Invention] The marker for fluorescence detection isoelectric focusing concerning this invention used in 
luorescence detection isoelectric focusing is characterized by being the oligopeptide containing at least one cysteine 
/hich combined fluorophore coloring matter with the sulfhydryl group. Therefore, the marker concerning obtained this 
ivention becomes what was excellent in the chemical stability as compared with the marker based on the usual 
lacromolecule protein. Since it is a thing containing at least one cysteine which furthermore combined fluorophore 
oloring matter with the sulfhydryl group, the marker in which high pi is shown is acquired, pi which the marker acquired 
hows from it being possible to perform the above-mentioned ligation reaction selectively serves as the shape of a 
niform and sharp peak. 

3102] Therefore, in fluorescence detection isoelectric point migration, it becomes a marker for the high sensitivity 
nalysis at the time of checking the isoelectric point of the sample matter which migrated based on the gradient of pH 
ormed in the support for migration, and becomes usable also at the capillary tube isoelectric point migration approach. 
0103] 

Layout Table] 

rray number: -- die-length [ of one array ]: — mold [ of five arrays ]: - amino acid topology: — class [ of straight chain- 



ike array ]: -- a peptide 



Gly Cys Tyr Lys Arg 
5 



rray number: — die-length [ of two arrays ]: ~ mold [ of five arrays ]: — amino acid topology: -- class [ of straight chain- 



ike array ]: — a peptide 



Gly Cys Tyr Lys Lys 
5 



.rray number: - die-length [ of three arrays ]: - mold [ of six arrays ]: — amino acid topology: — class [ of straight chain- 



ike array ]: — a peptide 



Gly Cys Tyr Tyr Lys Lys 
5 



rray number: - die-length [ of four arrays ]: -- mold [ of seven arrays ]: - amino acid topology: — class [ of straight 

mi 



:hain-like array ]: - a peptide 



Gly Cys Tyr Tyr Tyr Lys Lys 
5 



irray number: -- die-length [ of five arrays ]: — mold [ of four arrays ]: - amino acid topology: ~ class [ of straight chain- 
ike array ]: - peptide array Gly Cys Tyr Lys array number: - die-length [ of six arrays ]: -- mold [ of seven arrays ]: - 

mm 

Gly Cys Glu Tyr Tyr Lys Lys 

imino acid topology: — class [ of straight chain-like array ]: - a peptide 

irray number: - die-length [ of seven arrays ]: — mold [ of seven arrays ]: — amino acid topology: — class [ of straight 

Gly Cys Glu His His His Arg 

;hain-like array ]: - a peptide 

irray number: - die-length [ of eight arrays ]: -- mold [ of five arrays ]: — amino acid topology: — class [ of straight 
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hain-like array ]: - a peptide 



Gly Cys Glu His Arg 
5 



xray number: — die-length [ of nine arrays ]: 

mm 



ike array ]: - a peptide 



Gly Cys Glu His His 

5 



- mold [ of five arrays ]: -- amino acid topology: — class [ of straight chain- 



trray number: — die-length [ of ten arrays ]: ~ mold [ of four arrays ]: — amino acid topology: ~ class [ of straight chain- 
ike array ]: — peptide array Gly Cys Glu Arg array number: — die-length [ of 1 1 arrays ]: — mold [ of four arrays ]: » 
imino-acid topology: — class [ of straight chain-like array ]: — peptide array Gly Cys Glu His array number: — die-length 
of 12 arrays ]: -- mold [ of six arrays ]: -- amino-acid topology: -- class [ of straight chain-like array ]: - a peptide 

:ly Cys Asp Asp His His 
5 



irray number: — die-length [ of 13 arrays ]: — mold [ of five arrays ]: — amino acid topology: — class [ of straight chain- 



ike array ]: — a peptide 



Gly Cys Glu Glu His 
5 



irray number: — die-length [ of 14 arrays ]: -- mold [ of five arrays ]: — amino acid topology: — class [ of straight chain- 



ike array ]: — a peptide 



Gly Cys Asp Asp Arg 
5 



irray number: - die-length [ of 15 arrays ]: — mold [ of four arrays ]: -- amino acid topology: — class [ of straight chain- 
ike array ]: peptide array Gly-Cys-Glu-Glu array number: — die-length [ of 16 arrays ]: - mold [ of five arrays ]: — 

mm 

Gly Cys Asp Asp Asp 

imino acid topology: — class [ of straight chain-like array ]: -- a peptide 



Translation done.] 
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NOTICES * 



apan Patent Office is not responsible for any 
aitiages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



TECHNICAL FIELD 



Field of the Invention] This invention relates to the marker for fluorescence detection isoelectric focusing and marker kit 
/hich are used in fluorescence detection isoelectric focusing. 



Translation done.] 
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NOTICES * 



rapan Patent Office is not responsible for any 
laxnages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
>.In the drawings, any words are not translated. 



>RIOR ART 



Description of the Prior Art] If the particle which has a charge on the surface of a molecule is made to float to an 
electrolytic solution and a current is passed, Since the phenomenon which a particle moves toward a direction opposite to 
;ach electric charge was observed by Picton, H., and Linder and S.E. in 1892, the phenomenon of electrophoresis comes 
o be used as a means of the separation analysis of the matter and Tiselius completes equipment in 1937, the application 
iide has been quickly expanded to today. 

0003] In pH of the value which has each amphoteric electrolyte after developing the ampholine Vesterberg, O., and 
vhose Svensson and H. are synthetic amphoteric electrolytes in 1966 to general electrophoresis using the difference of 
he electric charge condition in a certain specific pH, the net charge became zero and isoelectric focusing using the 
)henomenon which stops migrating was established. 

0004] The value of pH from which net charge serves as zero here is called isoelectric point of the matter. In isoelectric 
bcusing, in pH inclination formed in the support for migration, a sample is condensed by the location equal to the 
soelectric point, and stands it still. 

0005] Thus, since a sample is condensed in focus and separated, it is used for separation and analysis of the matter as an 
ilectrophoresis method with very high separability. 

0006] Moreover, since the capillary electrophoresis which performs electrophoresis in the capillary tube (capillary tube) 
nade in the fused silica the bore of 5-100 micrometers and whose die length are 30-100cm is devised and it has high 
separability by the minute amount test sample for chemical analysis in recent years, it has been applied not only to protein 
)ut to separation and analysis of inorganic ion, and a low molecular weight compound and a nucleic acid. 
0007] Moreover, the attempt which quantifies concentration is also made by equipping the end of a capillary tube with a 
detector and detecting the separated sample component. 



Translation done.] 
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: NOTICES * 

fapan Patent Office is not responsible for any 
lamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
:.**** shows the word which can not be translated. 
>.In the drawings, any words are not translated. 



iFFECT OF THE INVENTION 



Effect of the Invention] The marker for fluorescence detection isoelectric focusing concerning this invention used in 
luorescence detection isoelectric focusing is characterized by being the oligopeptide containing at least one cysteine 
vhich combined fluorophore coloring matter with the sulfhydryl group. Therefore, the marker concerning obtained this 
nvention becomes what was excellent in the chemical stability as compared with the marker based on the usual 
nacromolecule protein. Since it is a thing containing at least one cysteine which furthermore combined fluorophore 
:oloring matter with the sulfhydryl group, the marker in which high pi is shown is acquired, pi which the marker acquired 
hows from it being possible to perform the above-mentioned ligation reaction alternatively serves as the shape of a 
miform and sharp peak. 

0102] Therefore, in fluorescence detection isoelectric point migration, it becomes a marker for the high sensitivity 
inalysis at the time of checking the isoelectric point of the sample matter which migrated based on the gradient of pH 
ormed in the support for migration, and becomes usable also at the capillary tube isoelectric point migration approach. 
0103] 

Layout Table] 

irray number: - die-length [ of one array ]: - mold [ of five arrays ]: - amino acid topology: - class [ of straight chain- 

mm 

Gly Cys Tyr Lys Arg 

ike array ]: — a peptide 

irray number: - die-length [ of two arrays ]: - mold [ of five arrays ]: - amino acid topology: - class [ of straight chain- 

Gly Cys Tyr Lys Lys 

ike array ]: — a peptide 

irray number: - die-length [ of three arrays ]: - mold [ of six arrays ]: -- amino acid topology: - class [ of straight chain- 
ed 

Gly Cys Tyr Tyr Lys Lys 

ike array ]: - a peptide 

irray number: -- die-length [ of four arrays ]: -- mold [ of seven arrays ]: - amino acid topology: -- class [ of straight 

Gly Cys Tyr Tyr Tyr Lys Lys 

;hain-like array ]: ~ a peptide 

irray number: - die-length [ of five arrays ]: - mold [ of four arrays ]: - amino acid topology: - class [ of straight chain- 
like array ]: - peptide array Gly Cys Tyr Lys array number: - die-length [ of six arrays ]: - mold [ of seven arrays ]: - 
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mino acid topology: - class [ of straight chain-like array ]: — a peptide 



mm 

Gly Cys Glu Tyr Tyr Lys Lys 
5 



rray number: — die-length [ of seven arrays ]: — mold [ of seven arrays ]: — amino acid topology: — class [ of straight 

mm 



hain-like array ]: - a peptide 



Gly Cys Glu His His His Arg 

5 



rray number: -- die-length [ of eight arrays ]: « mold [ of five arrays ]: ~ amino acid topology: - class [ of straight 

mm 



hain-like array ]: — a peptide 



Gly Cys Glu His Arg 

5 



rray number: — die-length [ of nine arrays ]: — mold [ of five arrays ]: — amino acid topology: — class [ of straight chain- 



,ke array ]: - a peptide 



Gly Cys Glu His His 

5 



rray number: — die-length [ of ten arrays ]: — mold [ of four arrays ]: — amino acid topology: — class [ of straight chain- 
ike array ]: -- peptide array Gly Cys Glu Arg array number: -- die-length [ of 11 arrays ]: — mold [ of four arrays ]: — 
mino-acid topology: -- class [ of straight chain-like array ]: -- peptide array Gly Cys Glu His array number: — die-length 
of 12 arrays ]: — mold [ of six arrays ]: - amino-acid topology: class [ of straight chain-like array ]: -- a peptide 

ly Cys Asp Asp His His 
5 

rray number: -- die-length [ of 13 arrays ]: - mold [ of five arrays ]: -- amino acid topology: — class [ of straight chain- 

mm 



ike array ]: - a peptide 



Gly Cys Glu Glu His 

5 



rray number: — die-length [ of 14 arrays ]: — mold [ of five arrays ]: — amino acid topology: — class [ of straight chain- 

mm 



ike array ]: - a peptide 



Gly Cys Asp Asp Arg 

5 



irray number: — die-length [ of 15 arrays ]: — mold [ of four arrays ]: -- amino acid topology: — class [ of straight chain- 
ike array ]: -- peptide array Gly-Cys-Glu-Glu array number: — die-length [ of 16 arrays ]: — mold [ of five arrays ]: — 

mm 

Gly Cys Asp Asp Asp 

imino acid topology: — class [ of straight chain-like array ]: — a peptide 



Translation done.] 
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ECHNICAL PROBLEM 



Problem(s) to be Solved by the Invention] As the detection approach, it is mainly irradiating ultraviolet radiation or the 
ght conventionally, and the approach (the ultraviolet visible detecting method) of detecting from change of the quantity 
f light by those light being absorbed by the sample component is common. 

3009] As the still high sensitivity detection approach, the indicator of the test sample for chemical analysis is beforehand 
arried out with a fluorescent material, light is irradiated at the separated sample component and the detection approach 
:he fluorescence detecting method) which quantifies concentration can be considered by detecting the fluorescence 
mitted. 

3010] For this reason, in carrying out the indicator of the test sample for chemical analysis with a fluorescent material 
Vhen a test sample for chemical analysis is protein, the technique of combining the proteinic amino group and a proteinic 
tuorescent material chemically as a fluorescent material which is common, for example, is combined with the amino 
;roup Fluorescein isothiocyanate () [ fluorescein ] isothiocyanate, FITC, tetramethylrhodamine isothiocyanate 
tetramethylrhodamine isothiocyanate, TRITC), etc. are known (the Ono ****, Yuichi Kanaoka, and Fumio Sakiyama -- 
ne Maeda ****) Proteinic chemical modification (below), Japan Scientific Societies Press, 1981. 
001 1] On the other hand, quantification becomes sufficiently possible about the sample component separated by this 
luorescence detecting method also in the above-mentioned capillary tube isoelectric focusing, and the possibility as 
proteinic super-high sensitivity analytical skill is high by that high separability and detection sensitivity. 
0012] However, in isoelectric focusing, since the isoelectric point (pi) is presumed from the static position in the inside 
f the support for migration of the separated sample, it is required to clarify pH inclination formed in the support for 
aigration, and the standard marker for it is needed. 

0013] A this purpose sake, for example, protein whose pi is clear from the former for example, trypsinogen (pl=9.30) 
nd lentile lectin (8.00 pl=7.80, 8.20) -- Homo sapiens hemoglobin C (pl=7.50), Homo sapiens hemoglobin A (pl=7.10). 
v horse myoglobin (pl=7.00), Homo sapiens carbo nick anhydrase (pl=6.50), Cow carbo nick anhydrase (pl=6.00) ; beta 
actoglobulin B (pl=5.10), Since the fluorescence emitted from these protein itself is very feeble, it is very difficult to use 
. phycocyanin (pl=4.65), amyloglucosidase (pl=3.50), etc. as the above-mentioned marker as it is. 

0014] Then, the approach of carrying out the indicator of the protein with which above pi is clear as one approach with a 
uitable fluorescent material is considered to be the need. 

0015] However, since the number and its dissociation condition of the amino group of N-end in protein and the amino 
;roup of a lysine side chain become the big factor which determines proteinic pi (the ******** experiment lecture 2, 
>roteinic chemistry (above), the Japanese Biochemical Society, 1987), if the general indicator approach which carries out 
hemical bond qualification of the proteinic amino group with a fluorescent material is used, the own isoelectric point of 
>rotein will change a lot. 

0016] Furthermore, although the number and location of a fluorescence marker to combine serve as unspecified and it is 
>ne protein as a result since many amino acid in which a fluorescence marker and a reaction are possible exists in protein 
Jince it becomes the mixture in which two or more pl(s) are shown (Flatmark, T., Vesterberg, O., Acta Chem. Scand.. 20 ? 
.497-1503, 1966), There is a problem that it becomes difficult to clarify correctly pH inclination formed into the support 
or migration. 

0017] Furthermore, proteinic tertiary structure changes with fluorescent material indicators (224 Williamson, A.R.. 
Creth, H.W., Ann. N.Y. Acad. Sci., 209,21 1- 1973), and own chemical stability of protein worsens. This poses a problem in 
espect of the preservation stability as a marker. 
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0018] Therefore, in fluorescence detection isoelectric focusing, pi cannot use beforehand what carried out the indicator 
3 the clear protein which exists conventionally with the fluorescent material as a marker. 
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1EANS 



Means for Solving the Problem] In fluorescence detection isoelectric focusing, in order that this invention may clarify 
orrectly pH inclination formed into the support for migration, by choosing suitable oligopeptide and carrying out an 
idicator with a still more suitable fluorescent material, it shows uniform pi and relates to the marker for fluorescence 
etection isoelectric focusing moreover characterized by preservation stability being high. 

3021] That is, this invention is a marker for fluorescence detection isoelectric focusing used in fluorescence detection 
;oelectric focusing, and relates to the marker for fluorescence detection isoelectric focusing characterized by being the 
ligopeptide containing the cysteine which combined fluorophore coloring matter. The marker for fluorescence detection 
>oelectric focusing characterized by for this invention being a marker for fluorescence detection isoelectric focusing used 
i fluorescence detection isoelectric focusing, and being the oligopeptide containing at least one cysteine which combined 
luorophore coloring matter with the sulfhydryl group is offered in more detail. 

3022] Moreover, this invention offers the marker for fluorescence detection isoelectric focusing with which said 
ssociation is characterized by being one chosen from thioester, dithio ester, and the group that consists of thioether 
ssociation at least. 

3023] Furthermore, this invention is amino acid which has the radical in which said oligopeptide emits a proton and has 
negative charge at least. Amino acid and/of nj individual which set to Kj the acid dissociation constant of the radical 
/hich emits a proton and has a negative charge Or it is the amino acid which has the radical which receives a proton and 
as positive charge. The amino acid of ni individual which sets to Ki the acid dissociation constant of the radical which 
sceives a proton and has positive charge is included. When referred to as Z=sigma i(ni/(l+Ki/[H+]))-sigmaj (nj/(l+ 
H+]/Kj)) | When filling Z|<0.01 - When log ([H+]) is set to pi, it is offering the marker for fluorescence detection 
>oe!ectric focusing characterized by being 3<pl<10. 

3024] Said oligopeptide this invention Moreover, Gly-Cys-Tyr-Lys-Arg, Gly-Cys-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Lys- 
,ys, Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Tyr-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, 
jly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys- 
jlu-Glu-His, Gly-Cys-Asp-Asp-Arg, Gly-Cys-Glu-Glu or Gly-Cys-Asp-Asp-Asp, and the marker for fluorescence 
etection isoelectric focusing that crawls and is characterized by being the combination of shoes are offered. 
0025] Furthermore, for this invention, said fluorophore coloring matter is a rhodamine and a fluorescein. It is offering 
ne marker for fluorescence detection isoelectric focusing characterized by being fluorophore coloring matter chosen from 
he group which consists of cyanine, the India cyanine, the India carbocyanine, the pyronin, RUSHIFA yellow, 
[uinacrine, squaric acid, a coumarin, fluoro ANSE nil maleimide, and an anthracene. 

0026] Moreover, this invention offers the marker for fluorescence detection isoelectric focusing with which said 
luorescence detection isoelectric focusing is characterized by being fluorescence detection capillary tube isoelectric 
ocusing. 

0027] Furthermore, this invention combined fluorophore coloring matter with the sulfhydryl group of a cysteine. Gly- 
:ys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu- 
Vrg, Gly-Cys-Glu-His, The marker kit for fluorescence detection isoelectric focusing which consists of Gly-Cys-Asp- 
\sp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu is offered. 

0028] Gly-Cys-Tyr-Lys-Arg moreover, this invention combined fluorophore coloring matter with the sulfhydryl group 
>f a cysteine - Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys- 
jlu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu- 
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lis, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu from — the becoming marker kit for fluorescence detection isoelectric 
ocusing is offered. 

0029] Hereafter, it is based on the gestalt of operation and this invention is explained. 
0030] 

Embodiment of the Invention] 

Oligopeptide) Especially in this invention, oligopeptide is used from various ampholite usable as a marker. In isoelectric 
ocusing, as a sample usually used, the thing of a principal component has much protein etc., therefore it is because it is 
lesirable to use the oligopeptide which consists of same dissociable group in order to check pi value of this sample. 
0031] However, when oligopeptide is a thing containing not much many amino acid, in case a radical including 
luorophore is combined, existence of two or more reacting points, mixture of the by-product by the reaction condition, 
tc. may be produced, a sharp peak with the single marker acquired in this case will be given, and it is not desirable. 
0032] Therefore, in this invention, what is necessary is just the oligopeptide which has sufficient amino acid radical for 
here to be especially no limit in the number of the amino acid which forms oligopeptide, and show the target pi. 
0033] The oligopeptide which consists of amino acid as an amphoteric compound has various acidic groups, a basic 
;roup and an amino terminal amino group, and a C terminal carboxyl group as an acid-base dissociable group. For 
xample, as an amino acid radical which has an acidic group, it is an aspartic acid, glutamic acid, a cysteine, a thyrosin, 
:tc, and they are a lysine, an arginine, a histidine, etc. as an amino acid radical which has a basic group. 
0034] Oligopeptide shows a specific number of charges in a certain pH with these acid-base dissociable groups. 
Therefore, the number of charges as the whole oligopeptide is able to calculate from the class and number of these acid- 
>ase dissociable groups. 

0035] For example, it becomes possible to presume the number of charges (Z) as the whole oligopeptide by the 
bllowing formula. 

0036] The amino acid of nj individual which is the amino acid which has the radical which emits a proton and has a 
legative charge here, and sets to Kj the acid dissociation constant of the radical which emits a proton and has a negative 
:harge, The total number of charges (Z) of the oligopeptide containing the amino acid of ni individual which is the amino 
icid which has the radical which receives a proton and has positive charge, and sets to Ki the acid dissociation constant of 
he radical which receives a proton and has positive charge It is given by Z=sigma i(ni/(l+Ki/[H+]))-sigmaj (nj/(l+ 
H+]/Kj)) (486 a chemical field, 36,470- 1982). 

0037] Furthermore, in this formula, -log([H+]) =pH in Z= 0 serves as the isoelectric point pi of that oligopeptide. 
0038] Therefore, it becomes possible by using this formula to choose an amino acid radical required for the oligopeptide 
vhich shows pi used as the purpose. Moreover, it is required for the variation of a charge to change of pH [ in / about the 
;onvergency to the isoelectric point / the isoelectric point of a peptide ] and dZ/dpH to be large (1484 1479- Shimura, K., 
md Kasai, K., Electrophoresis, 16, 1995). In order for a dZ/dpH value to become large, it is necessary for a dissociable 
;roup with the electric dissociation exponent value near the value of the isoelectric point of the peptide to exist. 
0039] Under the present circumstances, it reacts to the halo acetyl derivative of a fluorochrome or a maleimide 
lerivative, and very alternative and high yield, and a labeled compound is generated. As an approach of combining the 
adical which furthermore contains fluorophore, when combining with the sulfhydryl group of the cysteine of this 
>ligopeptide, basic dissociation by the amino terminal amino group will also be demonstrated, and the convergent good 
ndicator peptide which has pi before and after pH7.6 which is electric dissociation exponent of the amino terminal amino 
>roup will be obtained. 

0040] In order to enable this presumption and to choose a required amino acid radical, as an electric dissociation 
exponent which the dissociable group of the above-mentioned acid-base nature has For example, alpha-carboxyl (C 
erminal) (3.6), beta-carboxyl (Asp) (3.95), gamma-carboxyl (Glu) (4.45), an imidazole (His) (6.45), alpha-amino (amino 
erminal) (7.6), a thiol (Cys) (8.5), phenol nature hydroxy (Tyr) (9.8), epsilon-amino (Lys) (10.2), a GUANIJIUMU 
•adical (Arg) (12.5), etc. are usable. 

0041] For example, in order to make pi small, to choose an aspartic acid or glutamic acid and to enlarge pi, the thing 
vvhich choose an arginine or a lysine and for which alpha-amino group is made free is also still more possible. What is 
necessary is.similarly, just to choose a thyrosin and a histidine, in order to carry out pi among them. 
[0042] Especially in this invention, it is three or more as range of pi, and 1 1 or less thing is desirable. It is three or more 
further especially especially as range of pi, and ten or less thing is desirable. 

[0043] Furthermore, in this invention, it is not restricted especially about the synthetic approach of the oligopeptide 
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;ontaining the amino acid chosen desirably. The composition (the foundation of peptide synthesis, such as a liquid phase 
>rocess and a solid phase technique, an experiment, Nobuo Izumiya, Tetsuo Kato, the Aoyagi ****, the near Michinori 
vork, Maruzen 1985) by the general synthetic approach or composition by the automatic composition approach is 
)referably usable. 

0044] Moreover, in this invention, a required amino acid radical exists, and if a labile point is still more controllable, the 
ill or a part is suitably usable [ the oligopeptide containing at least one cysteine of the natural product origin ]. 
Specifically, oxytocin, vasopressin, the oligopeptide of the vasotocin origin, and the oligopeptide of the somatostatin 
)rigin are mentioned. 

0045] It is also possible to compound the oligopeptide which combines an amino acid radical still more nearly required 
or the oligopeptide of the natural product origin by chemosynthesis, and has a desirable amino acid radical. Under the 
^resent circumstances, there is especially no limit in the number of cysteines, or the array location of a cysteine. 
0046] (Fluorophore) What is necessary is not to be restricted especially about usable fluorophore's class, but just to 
nclude the fluorescence coloring matter generally known in this invention. 

0047] For example, a rhodamine, a fluorescein What is necessary is just cyanine, the India cyanine, the India 
;arbocyanine, the pyronin, RUSHIFA yellow, quinacrine, squaric acid, a coumarin, fluoro ANSE nil maleimide, etc. In 
his invention, a rhodamine, cyanine dye, etc. are especially desirable and it is usable. 

0048] It is desirable to introduce rhodamine fluorophore (Handbook of Fluorescent Probes and Research Chemicals, 5th 
3dition MOLECULAR PROBES, INC., 1992) especially in this invention. 

*0049] This rhodamine fluorophore has the fluorescence which has absorption maximum (molar extinction coefficient 
)3,000) in 556nm in a methanol, and makes 576nm the maximum. 

~0050] Furthermore in this invention, there is an aromatic heterocyclic compound or polycyclic aromatic hydrocarbon as 
jsable fluorophore suitably (for example, fluorescence phosphorimetry, Taiji Nishikawa, Keizo Hiraki work, 
fCYORITSU SHUPPAN, 1989 reference). For example, those derivatives, such as an anthracene, naphthalene, a 
ohenanthrene, a quinoline, a pyrene, and perylene, are especially suitably usable. It becomes such hydrocarbon 
fluorophores combinable with oligopeptide suitably by preparing a suitable joint radical. 
[0051] (Joint radical) In this invention, there is especially no limit in the class of joint radical which combines a 
fluorophore radical and the sulfhydryl group of the cysteine of oligopeptide. The radical which contains fluorophore 
through a joint radical may combine with said sulfhydryl group, and may join together through a suitable joint radical. 
[0052] In this case, it is desirable that a radical including fluorophore combines with said sulfhydryl group by for 
example, thioester association, the dithio ester bond, thioether association (sulfide association), etc. Especially in this 
invention, thioether association is desirable. 

[0053] The introductory approach of a (fluorophore dye base)-(joint radical)-S-cysteine joint radical does not have 
especially a limit. When the radical containing fluorophore coloring matter has a halogenation methyl group (for 
example, an iodine methyl group, -CH2I), an activity ester group, an acid chloride, an acid anhydride, a maleimide 
radical, etc., these active groups and reactions are possible for it, and 2 functionality radical in which the sulfhydryl group 
of a cysteine and a reaction are still more possible is desirable. 

[0054] For example, when a rhodamine fluorophore radical has an acid-chloride radical (for example, coloring matter- 
S02C1) Thioamide association (coloring matter-S02NH(CH2)2NH2) is first formed by the reaction with diamine (for 
example, ethylenedi amine). Making it react with monoiodoacetic acid N-malic acid imide ester furthermore, coloring 
matter-S02NH(CH2)2NHCOCH2I obtained reacts with the sulfhydryl group of the cysteine of oligopeptide alternatively 
easily, and forms thioether association. 

[0055] Coloring matter - An S02NH(CH2)2NHCOCH2-S-cysteine book reaction can be carried out on mild conditions, 
and does not give change to other oligopeptide parts and fluorochrome sections. 

[0056] Furthermore, since a reaction is made possible only at said sulfhydryl group when two or more labile points are in 
oligopeptide, selection of a reaction condition, a reaction reagent, etc. is possible. Since this selection is enabled, the 
technique of general organic synthesis is suitably usable. 

[0057] For example, if required, it is one of the desirable technique to protect beforehand other reactant substituents (for 
example, the amino group, a phenolic group, etc.). 

[0058] In this invention, the purity and preservation stability of the acquired marker for fluorescence detection capillar) 
tube isoelectric focusing can be checked with isoelectric focusing. 

[0059] If still more nearly required, it can refine simple using high performance chromatography. Efficient separation 
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■urification is attained by using an opposition system column, especially the bulking agent to which the chemical bond of 
ie octadecyl radical was carried out in that case. It is usable wavelength suitable [ 280nm ] for detection. 
9060] (pi measurement) In this invention, pi of the marker for fluorescence isoelectric focusing is measurable 
•erforming isoelectric focusing and measuring mobility with the commercial marker for isoelectric focusing, or by 
measuring directly pH of the migration location of an indicator peptide. 

0061] Slab (plane) gel electrofocusing which uses polyacrylamide as a base material is desirable, and isoelectric focusing 
> usable (Righetti, P.G., Isoelectric Focusing/Theory, Methodology and Applications, Elsevier, Amsterdam, 1983 
eference). 

0062] The detection by the dyeing approach is suitably usable in a general approach (for example, Coomassie Brilliant 
5lue-R250 dyeing). 

0063] Furthermore, the detection by fluorometry is suitably usable in a general approach, for example, the approach by 
ne densitometer, (for example, the Shimadzu make, Shimazu two-wave premature start spot scanning densitometer 
:S9300PC). 

0064] (Capillary tube isoelectric focusing) There is especially no limit in the equipment for capillary tube isoelectric 
ocusing which can use the indicator oligopeptide concerning this invention as a marker. 

0065] Generally, with capillary tube isoelectric-focusing equipment, the peptide which carried out the indicator of the 
luorescent material is condensed by the location of pH formed in the support for migration according to each pi, and 
tands it still. Furthermore, these locations may be checked by detecting the fluorescence generated by excitation light 
xposure. 

0066] In this invention, although especially the excitation light source is not restricted, especially its use of the laser 
vhich enables the stable optical exposure is desirable. 

0067] For example, in this invention, helium neon laser is suitably usable as an excitation light to the rhodamine coloring 
natter which is fluorophore. 

0068] The gradient of pH formed in the support for migration by the fluorescence detector formed in the end of a 
apillary tube can be checked. 

0069] As explained in the top, the marker for fluorescence detection isoelectric focusing of this invention is compounded 
>y combining the radical which has the fluorophore of oligopeptide, and has stability uniform [ pi ] and high moreover. 
Therefore, in fluorescence detection isoelectric point migration, it becomes a marker for the high sensitivity analysis at 
he time of checking the isoelectric point of the sample matter which migrated based on the gradient of pH formed in the 
upport for migration. 

0070] Therefore, the marker for fluorescence detection isoelectric focusing of this invention becomes usable also to the 
;apillary tube isoelectric point migration approach. 

0071] Hereafter, although this invention is explained still more concretely based on an example, this invention is not 
imited to the following examples, unless the summary is exceeded. 

0072] (Marker kit for fluorescence detection isoelectric focusing) As explanation was given [ above-mentioned ], 
)ligopeptide usable to the marker for fluorescence isoelectric focusing concerning this invention combines [ choose 
imely and ] and is usable. 

0073] That is, the marker concerning this invention shows the good focus nature which is what shows good coincidence 
)f calculated value and an actual measurement over the range of 3-10 as pi (specifically mentioned to Table 1). 
furthermore, the marker concerning this invention is the oligopeptide of low molecular weight, and even if it doubles two 
>r more sets of them and uses it under various isoelectric-focusing conditions, the focusing of it is independently carried 
nit to each pi value, respectively. Based on the above-mentioned table 1, the suitable thing for which number selection is 
nade becomes possible about the marker concerning this invention which is in within the limits to specifically use as a 
narker as the above-mentioned combination. 

0074] for example, the number shown all over Table 1 - ten kinds of combination (Gly-Cys-Glu-Tyr-Tyr-Lys-Lys) of 6, 
h 8, 9, 10, 11, 12, 13, 14, and 15 Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys- 
31u-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, and Gly-Cys-Glu- 
31u are one example of a desirable kit. These cover pi of the large range and the pi also serves as abbreviation regular 
ntervals. 

;0075] moreover the same - 12 kinds of combination (Gly-Cys-Tyr-Lys-Arg) of 1, 4, 6, 7, 8, 9, 10, 11, 12, 13, 14 ; and 
15 Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His- 
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Vrg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly- 
^ys-Asp-Asp-Arg, and Gly-Cys-Glu-Glu are also one example of a desirable kit. 



Translation done.] 
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XAMPLE 



Example] 

Composition of the marker for fluorescence detection isoelectric focusing) 

I) Gly-Cys-Tyr-Lys-Arg, Gly-Cys-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Lys-Lys, Gly-Cys-Tyr-Tyr-Tyr-Lys-Lys, Gly-Cys- 
yr-Lys, Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu-His-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, 
ily-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp-His-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, Gly- 
'ys-Glu-Glu, preparation of Gly-Cys-Asp-Asp-Asp. 

3077] a peptide — the peptide automatic synthesizer unit made from Applied Biosystems — Boc ~ it compounded based 
n law (see the new chemistry experiment lecture 1, protein VI, the edited by Japanese Biochemical Society, and 1992), 
nd the high-speed liquid chromatograph refined the obtained oligopeptide. The conditions used for the high-speed liquid 
hromatograph are column [ by YMC CO., LTD. ] S-5,120A. The rate of flow used a part for /, and 20ml detection 
/avelength for 220nm and a mobile phase on the following gradient / 80-minute conditions with -0.1% trifluoroacetic 
cid of acetonitrile inclination using ODS (30mm bore x250mm overall length). 
0078] 

Migopeptide HPLC mobile phase inclination conditions Gly-Cys-Tyr- 

.ys-Arg 3%- 23%Gly-Cys-Tyr-Lys-Lys 4.5% - 24.5%Gly-Cys-Tyr-Tyr-Lys-Lys 2.5% - 22.5%Gly-Cys-Tyr-Tyr-Tyr- 
.ys-Lys 1%- 19%Gly-Cys-Tyr-Lys 3.7% - 23.7%Gly-Cys-Glu-Tyr-Tyr-Lys-Lys 2.3% - 22.3%Gly-Cys-Glu-His-His- 
lis-Arg 1%- 18%Gly-Cys-Glu-His-Arg 0% - 5%Gly-Cys-Glu-His-His 0.1%- 10%Gly-Cys-Glu-Arg 1%- 10%Gly-Cys- 
}lu-His0%- 5%Gly-Cys-Asp-Asp-His-His 1%- 15%Gly-Cys-Glu-Glu-His 1%- 13%Gly-Cys- Asp-Asp- Arg 1% - 18.5% 

}ly-Cys-Glu-Glu 1%- 19%Gly-Cys-Asp-Asp-Asp 0.5%- 10% 

0079] (2) Preparation of lisamine rhodamine B (LRB) iodoacetamide (Alexander, H., Lewis, A.S., and Ram, R.C., 
.Medicinal Chem., 1976, Voll9, 1279-1283) 

a) The lOmg lisamine rhodamine B sulfonyl chloride (structure is shown made in [ molecular PUROBUSU ] the U.S. 
nd in the following) dissolved in 0.3ml dimethylformamide at mixture (preparation ethylenediamine 104mg of a LRB 
mine and dimethylformamide 0.4ml) was dropped, and it was made to react at a dark place room temperature for 1 hour. 

0080] 
Formula 1] 




so 2 ci 



0081]* After carrying out evaporation to dryness of the reaction mixture under reduced pressure, it dissolved in 2ml of 
ormic-acid solutions 20% acetonitrile- 1%, and the whole-quantity style was carried out to Dowex-1 (HI mold) 1ml 
:olumn which equilibrated with the formic-acid solution 20% acetonitrile- 1%, and bypassing fractions were collected, 
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vaporation to dryness was carried out under reduced pressure, and it considered as the crude material of a LRB amine, 
pectrometry determined the concentration, having dissolved this in acetonitrile 0.4ml and 1.6ml (pH7.5) of 0.1M sodium 
hosphate buffer solutions, and having used the molar extinction coefficient in 570nm as 93,000. It applied to the 
pposition chromatograph column (TOSOH ODS-80Ts, the diameter of 4.6mm, die length of 25cm) which equilibrated 
RB amine crude-material 150nmol with the trifluoroacetic acid solution 25% acetonitrile-0.1%, and it was eluted over 
0 minutes, having applied the concentration straight-line inclination of 25-55% of acetonitrile, and detected by acting as 
le monitor of the 280nm absorption. The biggest peak was isolated preparatively (127nmol) and it used for the following 
ctuation as a purification LRB amine. 

)082] (b) it hardened by drying under reduced pressure of the fraction prepared by iodine acetylation (a) of a LRB 
mine, and it dissolved in 88micro of 1:4 mixed liquor 1 of an acetonitrile and the 0.1M sodium phosphate buffer solution 
)H7.5) after that, 12micro of dimethylformamide solutions 1 of lOmM monoiodoacetic acid N-malic acid imide ester 
'as added to this, and it was made to react at a room temperature for 1 hour It applied to the opposition chromatograph 
n the same conditions which explained the whole quantity of reaction mixture by (a), the eluted main peak was isolated 
reparatively as LRB-iodoacetamide (70nmol), and it used for the indicator of a peptide. The structure of LRB- 
)doacetamide was shown below. 
)083] 

formula 2] 




N H 





3084] (3) The column solution containing purification coloring matter (LRB-iodoacetamide) 25nmol prepared with the 
idicator (2) of a peptide was hardened by drying in the test tube, and it dissolved in acetonitrile 20microl after that. 
Omicro (concentration 5mM, 50nmol) of peptide water solutions 1 and the buffer solution (0.1 M Na-Pi, 5mM EDTA, 
>H7.5) which were prepared by (1) were added to this, and it was made to react to it at a room temperature in a dark place 
•vernight. reaction mixture was applied to the opposition chromatograph column (TOSOH ODS-80Ts, the diameter of 
.6mm, die length of 25cm) which equilibrated with the trifluoroacetic acid solution 25% acetonitrile-0.1%, and the 
indicator peptide was eluted in the 1ml rate of flow for /, having applied the concentration straight-line inclination of 25- 
5% of acetonitrile over 30 minutes - it isolated preparatively. Detection was performed by 280nm absorption. The yield 
>f an indicator peptide was 80%. The concentration of an indicator peptide set the molar extinction coefficient in 570nm 
o 93,000, and determined it by spectrometry. The structure of oligopeptide Gly-Cys-Glu-Tyr-Tyr-Lys-Lys by which the 
ndicator was carried out to below is shown. 
0085] 
Formula 3] 
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S O5 
NH 

s 

HN o 

s 

H-Oly-Cys-Glu-Tyr-Tyr-Lys-Lys-OH 

0086] Gly-Cys-Tyr-Lys, (pi of a fluorescent material indicator peptide) Gly-Cys-Glu-Tyr-Tyr-Lys-Lys, Gly-Cys-Glu- 
lis-His-His-Arg, Gly-Cys-Glu-His-Arg, Gly-Cys-Glu-His-His, Gly-Cys-Glu-Arg, Gly-Cys-Glu-His, Gly-Cys-Asp-Asp- 
iis-His, Gly-Cys-Glu-Glu-His, Gly-Cys-Asp-Asp-Arg, Gly-Cys-Glu-Glu, and the above-mentioned fluorescent material 
ndicator oligopeptide of Gly-Cys-Asp- Asp-Asp 
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NOTICES * 



'apan Patent Office is riot responsible for any 
lamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
:.**** shows the word which can not be translated. 
•In the drawings, any words are not translated. 



)ESCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing 1 ] It is the electrophoresis photograph in which the zymogram at the time of performing **** electrophoresis 
>f the marker for isoelectric focusing of 16 kinds of fluorescent material indicator peptides concerning this invention and 
narketing is shown. The numbers 1-16 in drawing correspond to the oligopeptide shown by numbers 1-16 all over Table 

Drawing 2 ] It is drawing showing the transit time and fluorescence intensity at the time of performing fluorescence 
letection capillary tube isoelectric focusing of the fluorescent material indicator peptide concerning this invention. 



Translation done.] 
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)RAWINGS 
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[0 07 5] itc, mmc 1, 4, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 1 5091 2€&0&£B£- 
( Gly-Cys-Tyr-Lys-Ana Cly-Cys-Tyr-Tyr-Tyr-Lys-L 
Y5. Gly-Cys-Glu-Tyr-Tyr- Lvs-Lys, Gly-Cys-Glu-tfis-H 
is-His-Arq, oly-Cys-Clu-His-Arq, Gly-Cys-Glu-tfis-M 
is. Cly-Cys-Glu-Arq. Gly-CY^-Clu-His, Cl v-Cvs-Asp- 
Asp-His-Nis, Cly-Cys-GliHClu-His. Gly-Cys-Asp-Asp- 
Ara Clv-Cvs-Clu-du) &St5 (_/^=f ?\0>\ f$X't> 
£><> 

[ 0 0 7 6] 

{ 1 ) ClY-Cvs-Tyr-lys-Arq, Gly-Cys-Tyr-Lys-lys, Cl 
y-Cys-Ty r-Tyr- Lys-lys, Cl y-Cys-T y r-Ty r-Tyr- Lys-Lv 
s, Glv-Cys-Tyr-Lys, Ciy-Cys-Glu-Tyr-Tyr-Lys-Lys. 0* 
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1? 

* ly-Cys-Olu-His-His-His-Arg, Cly-Cys-Clu-His-Arg. q 
ly-Cys-Glu-His-tfis, Cly-Cys-Clu-Arxi, cly-Cys-Clu-H 
is. Gly-Cys-Asp-Asp-tfis-His. GlY-Cys-Glu-Glu-tfis, 
Cly-Cys-Asp-Asp-Arq , Gly-Cys-Ou-Glu. Cly-Cys-Asp 
-Asp-Asp©!^, 

[ 0 0 7 7] Y\t. Applied BiosY5^s"tt^-7" 

*t*. iteil^liiSi . *»<*i!v i , a*£ffc 

^SlB, 19 9 2^£#BS> , fi&ft*:* y d^y* K 
10 t*. ^ o ^ h y "5 ? K J: 0 @sa!l/ foe 6i£?S# 

120A ODS (3 0ffiffirtax2 50m 

2 0 m m, «ffS8t|l*r -b h^hU JH3B3- 0 - 1 % MJ 

fc. 

[ 0 0 7 8] 



Cl y-C vs-Ty r- Lys-Arq 


3%- 23% 


Cl y-C vs-Ty r- Lvs-Lys 




Cl y-C vs-Ty r-Ty r-Lys-Lys 


2,5%-22,5% 


Cly-Cys-Ty r-Ty r-Ty r-Lys-Lys 




Cl y-C vs-Ty r-Lys 


3,7%-23,7% 


Cly-Cvs-Gl u-Ty r-Ty r-Lys-Lys 


2,3%-22,3% 
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